INTRODUCTION
This is the second of two articles that together document the development of the peer-reviewed plant science journal Annals of Botany since its founding in 1887. Part 1 (Jackson, 2015) covered the 50 years ending in 1936. It dealt with the background to the Journal's foundation and with the individuals involved. It uncovered an internal dispute that, in the late 1890s, threatened the survival of the Journal and evaluated the Journal's attempts to recover from the setbacks associated with the World War I. Novel features of the earliest issues of Annals of Botany included literature surveys, coloured plates, obituaries and lists of new botanical books in addition to the usual research papers. This rich content was indicative of a youthful and ambitious founding management looking to achieve leadership in scientific botanical publishing in the English language. The founders wished to attract authors and readers from beyond Great Britain, especially from the USA. This was reflected in the appointment of an editor resident in America at the start. Since 1903, the Journal has been owned and managed by an independent legal entity, the Annals of Botany Company (hereafter referred to as 'the Company'), which morphed from the founding committee that owned, edited and managed the Journal for its first 16 years. This newly formed registered company comprised up to ten members and created a legal framework for the Journal and limited the financial liability of company members to a nominal sum (£1). The Company was able to choose the Journal's publisher, negotiate terms and oversee most aspects of the Journal's workings. For the most part, this legal framework still applies, although in 1984 editorial duties passed to a separate Editorial Board overseen by the Company. A chronologically arranged list of the membership of the Company (from 1937) and of the Editorial Board (from 1984) comprises Supplementary Data Item 1. Table 1 gives the names and years of service for past Company Chairmen and Chief Editors (or equivalent). For completeness, this dates back to 1887.
By 1937, Annals of Botany was enjoying a growing subscription list and was comfortably off financially. An optimistic note had been sounded by plans to re-launch the Journal with coronation of King George VI and Queen Elizabeth, an event that marked another kind of re-birth, that of the British monarchy, following a scandalous abdication. The present article plots the fortunes of the Annals of Botany New Series from its beginnings in 1937 to 2012, the 125th year of the Journal. It encompasses the run-up to World War II, the six war years, a protracted post-war era, an organizational crisis in the early 1980s and strong competition thereafter from a lengthening list of younger journals. The 15 years to 2012, in particular, were characterized by fundamental changes to methods of printing and publishing, to the ways scientific journals were purchased and read and to the nature and geographical distribution of much experimental plant science. Nevertheless, by 2012, Annals of Botany had grown in popularity and emerged successfully from its UK-centric past to become a highly international and well-cited general botanical journal. Remarkably, its 125th anniversary coincided with the diamond jubilee of the present British monarch, Queen Elizabeth II. Monarchy and Journal have thus, unknowingly, marched in step since Queen Victoria's 1887 Golden Jubilee.
The approach taken by the author is that of an interested outsider evaluating archival material and, from time to time, adding contextual information and interpretation. However, from 1996 to 2008 the author was the Journal's Chief Editor and remained a member of the Company thereafter. Coverage of these last 16 years is inevitably that of an insider with his own particular preoccupations. It will be up to some future historian of the Journal to make a more detached analysis of these years. . Most of these records are presently held at the registered address of the Company (currently at the University of Exeter, UK) or have been archived at the Royal Botanic Gardens, Kew, UK. Relevant correspondence of John Walter Guerrier Lund FRS, a former member of the Annals of Botany Company, has also been consulted (archived by the Freshwater Biological Association), as have documents held by the Oxford University Press Museum. British currency was not decimalised until 1971 and comprised pounds, shillings and pence. For convenience, pre-1971 currency information is been expressed in decimal form (e.g., £2.5 for 2 pounds: 10 shillings). Currency values in the text are also converted to 2012 values (based on changes in the retail price index) using the purchasing power calculator of Officer and Williamson (2014) . since1920. The Company allowed its publisher, the Clarendon Press (an imprint of Oxford University Press) to spend £50 ( £2877) promoting the New Series. The front cover of the promotional leaflet they produced is shown in Fig. 2 . The Company hoped that starting the New Series would raise the number of subscriptions above the 593 achieved in 1936 and presumably also raise the number and quality of the papers published. There had been no overall increase in size since 1929 and the Journal had yet to improve on the 67 papers it published in 1911. The 1936 issue contained 46 papers, less than half the number published by its chief competitor, the society-based American Journal of Botany (109 papers). It was also considerably smaller than two other comparable American journals, namely Plant Physiology (67 papers) and the Botanical Gazette (51 papers plus book reviews). Not surprisingly therefore, few papers had come to Annals of Botany from the USA for several years. This lack of competiveness was reflected in the Journal's old-fashioned design and layout. This had barely changed since 1887 and, externally and internally, the New Series differed little from its predecessor (see Fig. 3 for comparison with the 1910 front cover and Supplementary Data Item 2 for a comparison of the first pages of two typical articles). Clearly, the opportunity to modernize and refresh the Journal's image provided by launching the New Series had been missed.
The ageing management (their average age was 67) seems to have had little taste for change. Most Company members and editors had been, and still were, very busy men with much of their energy expended elsewhere. They can, perhaps, be excused their distraction. For example, in addition to his teaching and research, Seward (the Company's Chairman) had been vicechancellor of Cambridge University (i.e. the University's principal academic and administrative officer) and head ('Master') of his Cambridge college (Downing College), and in 1939 was President of the British Association for the Advancement of Science. Seward was also vice-president of the Royal Society from 1934 to 1940 (Thomas, 1941) . The minutes of the Annual General Meetings (AGMs) of the Company show little concern for the performance of the Journal per se but recount satisfaction with its modestly improving financial position (Fig. 4) . Thus, despite the great eminence and experience of Company's members (all Fellows of The Royal Society and professors or former professors at prestigious universities, with Seward and Farmer having knighthoods), their high average age and extraordinarily long service to the Company, onerous duties elsewhere and the Company's comfortable financial situation probably explain the lack of reforming zeal.
A preoccupation with finance was a feature of the years up to World War II. This period saw subscriptions grow from 585 in 1936 to 629. In 1938, the Clarendon Press agreed to publish the New Series under very similar financial terms to those originally agreed by Sir Isaac Bayley Balfour and Sydney Vines in 1887 with the concession that that only £1500 ( £81 100) of the Journal's accumulated wealth need be left on deposit with them. For the first time, the Company was free to invest the remaining surplus on its own behalf. In July 1938, it decided to invest about £1000 ( £54 060) in UK Government War Bonds paying 3Á5 % per annum. The following year the Company needed to appoint its own auditor (Deloitte, Plender and Griffith) since the remit of the Clarendon Press's own auditor did not cover this now separate investment. A 52-year-old tradition of appointing the Clarendon Press's auditor, Sir Nicolas Waterhouse (forerunner of today's well-known PricewaterhouseCoopers international firm of auditors), had thus come to an end. By the 1939 Annual Meeting and 2 months before Great Britain declared war on Germany, the Journal had grown modestly from 46 papers in 1936 to 52 papers. These were mostly from the UK, with 13 from the British Empire, two from Egypt, one from the USSR and one from the USA. Physiology was by far the most popular subject (30 papers). Accumulated wealth stood at approximately £2500 ( £136 400), emboldening the Company to start paying for members' lunches at annual meetings! The substantial sum of £1000 ( £52 500) was allowed for the Editor's postal and secretarial expenses incurred in editorial work each year. (1939) (1940) (1941) (1942) (1943) (1944) (1945) Wartime difficulties By the time of the Company's 1940 annual meeting (held at the Royal Society for the first time since 1917), Great Britain had been at war with Germany for a year and the war's effect was already being felt. Increased production costs and Governmentimposed paper rationing restricted volume size to less than 800 pages a year and annual subscriptions had plummeted from 629 on 31 March 1939 to 556 a year later. Thirty-six subscriptions from Germany and 29 from the USSR had not been renewed and these losses were compounded a year later by 39 lost from Japan and 28 from German-occupied countries; 11 were lost from India, 13 from the USA and a further nine from Russia. By March 1942, subscription renewals had fallen further to 381 and, by March 1944, had reached an all-time low of 373 (see Fig. 5 for trends in the number of subscriptions). In that year, the annual output had shrunk to just 26 articles. Physiology remained the dominant topic (15 papers). Sales of back issues had long been an important source of additional income. However, the need for paper salvage to support the war effort led to the recycling of about 8000 unbound copies of Old Series issues, leaving just 40 for each volume for storage by the Clarendon Press. This represented a considerable loss of potential future earnings. But, when the Government later commandeered much of the Press's warehouse space in Oxford, all copies of the Old Series had to be moved, at the Company's expense, to Queen Mary College, University of London (the Chairman's college). Problems with the back issues in particular caused the Company to resolve (in 1944) to set up a new overarching agreement with the Clarendon Press, or another publisher, within 'three months after an armistice in the west' (i.e. once the war against Germany was over). remained unfilled and Blackman (with Eames, the Editor for America in support) took over all editorial duties -a huge job for the 70-year-old veteran. These changes reveal little deviation from the long-established custom of choosing elite university academics to manage and edit the Journal.
THE WAR YEARS

Financial matters
Wartime attrition and attendant inflation eroded the true wealth of the Company. In March 1939, accumulated wealth had stood at £1868 ( £106 196) . By 1945, this figure (now comprising cash balance, War Bonds and accumulated interest on that stock) had grown to £2570, although currency inflation (which peaked at 13Á5 % in 1940) would have depressed its overall purchasing power.
FIVE POST-WAR YEARS
The immediate aftermath (1945) By time the Company met for its 1945 Annual Meeting, the war in Europe had been over for 6 months and a sense of a new beginning is evident from its content-rich minutes. The number of subscriptions rose immediately. Far-sighted government plans to normalize working links between Great Britain and Germany and countries previously occupied by Germany had resulted in 34 sets of the New Series covering the war years being bought by the Ministry of Education and dispatched to some of the European libraries where subscriptions had lapsed because of the hostilities. As resolved in 1944, the old agreement with the Clarendon Press was immediately overhauled. From 1 April 1945, the Press would add 10 % to subscription income to cover costs of office work, warehousing, cataloguing and record keeping. In return, the Clarendon Press would no longer hold the £1500 deposit agreed in 1938. The Annals of Botany Company could now invest this and all its other funds as it wished. A disadvantage would be that the Company would, in future, transact almost all aspects of its business itself other than sales. Thus, for the first time, the Annals of Botany Company was not only financially independent but now responsible for many of the long-standing administrative duties previously borne by its publisher. To help Brooks with the extra work, Catcheside was made Assistant Treasurer in 1945. Both were at Cambridge and this is where all banking and accountancy became concentrated.
1946-1950
The last vestiges of the Victorian/Edwardian era were lost when Bower, a founder of the Journal, resigned in 1946 after 60 years. The war with Germany now being over, the Journal seemed primed for a better peacetime future and swung into action with three closely spaced special meetings (May 1946 , April 1947 and March 1948 and two especially long annual meetings (November 1946 and 1947) , mostly concerned with administration and financial management.
At this time, the Company wished to pay the Editor a set amount for his work. However, the Company's accountants (Allan, Charlesworth and Co.) identified relevant statements in the 1903 Memorandum of Association that seemed to contradict those in the Articles of Association that set out the legal framework for the Company. The contradictions made payments to the Editor legally questionable. Any payment would In contrast to its growing funds (Fig. 4) and improved administrative structure, the size of the Journal had stagnated (Fig. 7) . In 1939, it published 56 papers, but by 1950 the Journal managed only 34 papers, a figure little different from the 29 appearing when the war ended. The reason was not paper rationing but a shortage of submissions. In his first report as lead editor, Pearsall stated (in 1949) there had been 30 submissions with seven rejections (a 23 % rejection rate) and six being returned for revision. These were the first rejection statistics to appear in the Journal's records, suggesting that that closer attention was, at last, being given to actual performance. This was lagging well behind major competitors. For example, in 1950, Annals of Botany published just 34 papers. By comparison, 107 papers appeared in American Journal of Botany, 58 in Botanical Gazette (plus book reviews) and 68 in Plant Physiology. The closest British competitor, New Phytologist, published 35 papers in 1950.
More worryingly, the newly started Journal of Experimental Botany, also published by the Clarendon Press and with two Annals of Botany Company members on its Editorial Board (Gregory and Pearsall), had managed 36 papers in its first year. Thus, in the UK, as in America, Annals of Botany was by no means the botanical journal of choice. However, any concern over the lack of growth or the marked success of rival journals is absent from the minutes of annual meetings up to this time. The lack of ambition is summed up by a resolution (in 1949) not to allow the Journal to grow by more than 100 pages (equivalent to about six or seven papers). With the Company and editorial panel still dominated by elderly grandees (Fritsch, Blackman and Tansley were all close to 80), attitudes were only likely to change when younger men replaced them.
The minutes of AGMs continued to focus on finance. Thanks to post-war growth in academia generally (rather than to hard work promoting the Journal), subscriptions had increased from their nadir of 373 in 1944 to 827 by 1950 (Fig. 5) . Not surprisingly, accumulated wealth grew by 71 % between 1945 and 1950 to £5144 ( £153 860) (Fig. 4) . The Company moved to avoid paying income tax [about £400 ( £13 250) a year] by registering with the UK Government income tax authorities for exemption. This required altering the1903 Memorandum of Association (Supplementary Data Item 5). The Company also resolved that proceeds of the Trust Fund it opened prior to the war and which had always been free of income tax should be spent on botanical publications such as the Annals of Botany Memoirs. The Memoirs were a new initiative designed to disseminate botanical science in book form rather than in journal form whilst also generating income. The first Memoir, by E. J. Corner, was a definitive analysis of a taxonomically complex group of fungi and entitled A monograph of Clavaria and allied genera (Fig. 8) . At the time, Corner was Assistant Director of the Singapore Botanic Garden. The Memoir appeared in 1950 and was lavishly illustrated in colour. The 750 copies cost £2028Á5 ( £64 650) to produce and the cover price was set at £5 and 5 shillings ( £152Á3), archaically expressed as five guineas (one guinea being 21 shillings or £1Á05). The Royal Society helped out with a grant of £150 funded by its 'Parliamentary grant-in-aid for Scientific Publications' scheme. To allow the Memoir to be printed, the Royal Society also negotiated a relaxation of paper restrictions imposed by the Government's post-war austerity programme.
THE YEARS 1951-1960
A somewhat more youthful set of editors and company members (septuagenarians Fritsch, Blackman and Tansley excepted) brightened the prospects for more ambitious management. With the benefit of hindsight, we can see the challenge the Journal faced in terms of needing to attract a greater botanical share of the $9 % annual increase in the number of scientific articles being published worldwide in the years following World War II (Larsen and Markus, 2010) . In contrast to this general upward trend, Annals of Botany was barely growing. The number of papers it published in 1951 was still below pre-war levels ( Fig.  7) and well below the peak year of 1911 (67 papers). To avoid becoming merely a niche journal it would need to raise its appeal significantly. It would also need to weather deep-seated problems in the British printing industry and sharp rises in cost inflation. Clearly, the future would be a challenging one. The overall impression of the decade from 1951 to 1960 is one of modest improvement.
Changes to management
The set-up in 1951 comprised Fritsch (Chairman), Blackman, Brooks (Treasurer), Gregory, Harris, Hill, Pearsall, Tansley (Vice-chairman), Catcheside (Assistant Treasurer) and Salisbury, with the editorial panel of Pearsall (Editor) assisted by Catcheside, Gregory and Harris. Ten years later, Gregory, Harris, Pearsall and Salisbury still remained with the Company, with Harris ( Fig. 9) (Harley, 1981) (Wilson, 1978) . These various appointments show that, despite an underwhelming post-war performance of the Journal so far, it was still attracting some of the UK's leading botanists to its cause, with numerous Royal Society fellows populating the Company's membership (Supplementary data Item 1).
Financial matters
The size of the 1951 and 1952 issues remained much as before (33 and 38 papers respectively) but cost inflation caused the Company to increase subscriptions from £2Á0 to £2Á5 ( £60Á91) in 1952. This was the first price increase in 30 years. In 1952, this amounted to charging subscribers £1Á6 for each paper published at 2012 prices. By today's standards this appears good value. For comparison, each paper in the 2012 volume of the Journal cost subscribers £2Á73 if a year's issue was bought by a university library in hard copy only (Fig. 10) . Production costs continued to rise after 1952 and subscriptions were increased again, to £2Á75 ( £43Á60) 4 years later. In 1959, the Press increased its overhead charge from 10 to 12.5 % of sales income. To compound the squeeze on margins, three issues rather than the normal four appeared in 1960 because of a nationwide 6-week-long strike in late 1959 (Website 1) called by the National Graphical Association (the printers' trades union). The resulting wage agreement forced a third increase in the subscription price in 1960 to £3Á50 ( £68Á24). Overall, there had been a rise in the subscription price of 75 % in 10 years. The 1950s also saw the number of subscribers to the Journal continue to grow (Fig. 5 ), increasing by 48 % (from 784 to 1159) over the decade. The additional income accruing from sales of back issues, authors reprints, Memoirs and investments more than offset the extra costs, giving a 60 % rise in reserves from £4215 in 1951 to £6770 by 1960 (Fig. 4) , although inflation over the decade meant that the purchasing power of the Company's funds rose by only 9 %. The Company's wealth was not excessive. For example, in 1953, £4508 accumulated wealth included only about £2900 of liquid assets -equivalent to about 1 year's total production costs (£2795). It could be argued that this was an uncomfortably small buffer to cover the risk of keeping the Journal going in the event of the publisher failing or unexpectedly serving its contractual 6 months notice to quit.
Ten years after the launch of Annals of Botany Memoirs in 1950, the original Memoir by E. H. Corner remained the only Memoir. Invitations to F. G. Richards and F. C. Steward, amongst others, to write new ones were unsuccessful. The first Memoir (Fig. 8) had generated a modest profit (about £675, £13 160). Five hundred and twenty-four copies had been sold, leaving 226 still to sell, with many needing binding. The Clarendon Press (who handled the sales) pointed out that the costs of storage, advertising and dispatch spread over such a long time had made it uneconomic despite the small profit. However, Memoirs were still seen as desirable by the Company and in 1955 it was resolved 'To consider publishing at intervals Memoirs representing a valuable, large and permanent contribution to botanical science'. Since 1945, storing, parcelling, dispatching and billing for sales of back issues more than 5 years old was the responsibility of the Company. This was irksome and amateurishly managed. The Company was paying Cambridge University laboratory staff 7 shillings an hour ( £6Á90) for their informal help. The Old Series was for sale at only £2 ( £40) for the 50-volume set. In 1959, these ad hoc arrangements were replaced by contracting William Dawson and Sons to do the work for a return on sales to the Company of 75 %. The firm would also reprint out-of-print volumes by photographic reproduction and pay the Company 15 % of the cover price for each copy sold.
Changes to the Journal and its operations
In 1960, the Journal was still not printing receipt and/or acceptance dates on each of its published papers. This makes it impossible to see how long papers were taking to work through evaluation and production. However, sketchy AGM minutes indicate it was taking approximately 7 months for accepted papers to appear following receipt at the Clarendon Press. Total time from submission may therefore have exceeded 1 year. Whether outside referees were consulted or whether the editorial panel evaluated all content themselves is not clear. Overall, the balance of topics published in the Journal favoured physiology and experimental botany, with morphological and anatomical papers a close second. At no time did the Journal attempt actively to favour any areas of botanical research over others. Acceptance rate data are scarce. The 1956 AGM mentions that one-third of submissions were rejected. However, only 10 % were turned down the following year.
Comparisons with competitor journals from America show a widening gap. In 1961, Annals of Botany published 43 papers ( Fig. 7) , an increase of only 12 papers since 1950. Over the same time, American Journal of Botany had increased from 109 papers to 131, while Plant Physiology had almost doubled its size, from 69 papers to 136 papers. Annals of Botany was, however, not alone in struggling for market share. The Botanical Gazette had published just 39 papers in 1961, much the same as in 1950. The size of rival British journals was also little changed, New Phytologist publishing 28 papers, six less than in 1950, and Journal of Experimental Botany publishing just five more than in 1950. Most papers in Annals of Botany came from the UK, with very few from the USA.
Front covers were important since they drew attention to the latest issue as potential readers inspected the most recent journals displayed side by side in their institutional libraries. However, the front cover of Annals of Botany had changed little since 1910 (or even since 1887) and was not in the least eye-catching. But, in 1957, the out-of-date design was replaced by an admirably uncluttered layout that used coloured ink for the first time (brown printing on a grey background). The fussy and impractical Roman numbers for volume numbers were also abandoned and replaced with standard Arabic ones (Fig. 3) . Not before time, Annals of Botany was becoming a little more image-conscious.
THE YEARS 1961-1970
The 1960s saw Annals of Botany evolving and growing more rapidly thanks to the efforts of a more strategically inclined and forward-looking management. The increasingly lengthy minutes of Annual Meetings show a greater concern for performance, speed of publication, quality of the science and effective advertising, especially in the USA, for which a new publicity leaflet was commissioned in 1963. Overall, the 1960s were rewarding years for the Journal.
Changes to management
At the start of the decade, the Company comprised BennetClark, Blackman, Harris (Chairman), Heslop-Harrison, Ingold, Mather, Pearsall, Watt (Treasurer), Williams and Wilson. Heslop-Harrison and Pearsall were joint Editors, assisted by Harris, Ingold and Mather. New entrants in the next years created a more performance-conscious management made up entirely of post-war appointees. Watt was the first to resign (1961) and Wilson replaced him as Treasurer. When Harris retired from the Company in the same year, Ingold (Fig. 11 ) was made Chairman. The replacement members were Robert Brown FRS and Norman Alan Burges. Brown, a physiologist, cytologist and former student of Gregory, was Regius Professor of Botany at Edinburgh University (Yeoman, 1999) , a position once occupied by Sir Isaac Bayley Balfour, the founding father of Annals of Botany. Burges, an Australian by birth, was a mycologist and ecologist, and Professor of Botany at the University of Liverpool. Later, he became the first vice-chancellor of the newly started University of Ulster in Northern Ireland (Website 2). When Pearsall died in 1964 (Clapham, 1971) The disarmingly informal organization of the Journal at the time was well illustrated in 1967 by a breezy letter from the outgoing Editor, Heslop-Harrison, to the new incumbent, James Frederick Sutcliffe (Fig. 11 ). Heslop-Harrison had relinquished his post at Birmingham to take up an academic position in America. Sutcliffe had been Reader in Botany under BennetClark at King's College, University of London, and in 1965 was appointed the first Professor of Botany at the then new University of Sussex. The letter arranges a handover meeting and includes the following throwaway lines 'I wonder if you could bring along a suitcase (don't take fright at this). I will have to hand over what is effectively a filing system.' Despite this alarmingly casual start, the appointment of Sutcliffe in 1967 heralded a 16-year golden age for the Journal. Informal arrangements did, however, persist. Editing work was done by Sutcliffe from home with help from his wife and others (see below), with his departmental secretary helping out in her spare time for £30 a year ( £359).
From the inception of the Annals of Botany Company in 1903, its existence and make-up went unrecognized in the Journal itself for very many years. The names of the Editor and any assisting editors had been listed since 1948 but without reference to their membership of the Company and with remaining members going without a mention. Company membership, as a whole, only emerged from the shadows in 1962, when the panel of assisting editors (conceived in 1947) was scrapped and, instead, all members of the Company were listed automatically in the front matter of the Journal as assisting editors. However, there was still no mention of any connection between this list and the Company! Readers of Annals of Botany would have been forgiven for thinking the Journal to be wholly owned by the Clarendon Press. In truth, the Clarendon Press was simply contracted to publish, market and distribute the Journal for a fee. In 1975, the existence of the Company and its membership were finally acknowledged in the printed Journal, but, even as late as 2012, the Company was still choosing not to point out that it actually owned the Annals of Botany.
Financial matters
Subscriptions grew from 1209 in 1961 to 1687 in 1970, an increase of almost 40 % (Fig. 5) . The cost of subscriptions also increased. The price had been raised to £3Á5 a year ( £70) as recently as 1960, but several further increases were levied over the next 10 years and subscription reached £6Á5 in 1969 ( £98) (Fig. 12) . These steep increases, compared with earlier times, were partly the outcome of the growing size of the Journal (560 pages in 1961, 1153 pages in 1970) and thus of rising production costs. The latter grew markedly, especially towards the end of the decade (£7273 in 1967, £9344 in 1968 and £11 619 in 1969) . There had also been a large pay award to workers of the print industry in 1962 that added 7Á5 % to production costs and a substantial overall increase in the publisher's charges. Despite these fiscal challenges, the cost to subscribers per paper published fell throughout the 1960s from approximately £1Á50 to about £1 a paper ( Fig. 10 ) (values adjusted for inflation). This continued a clear trend of increasing value from the end of World War II to the late 1970s. This was achieved through increasing numbers of subscriptions (Fig. 5) , increasing numbers of papers published (Fig. 7 ) and a 'charitable' subsidy from the Company in years when production costs exceeded subscription income.
As the Journal expanded early in the decade (Fig. 7) , the Editor (Heslop-Harrison) needed help with the extra work involved. This was provided by his wife (and research collaborator), Yolande Heslop-Harrison, who, from 1963 to 1967, was the Journal's first Assistant Editor and paid an annual honorarium of £100 ( £1773). At the time, the Editor was receiving £200 ( £3546). A similar set-up was arranged for HeslopHarrison's successor, James Sutcliffe. His wife too, being the Assistant Editor, initially receiving £150 ( £2305) a year. By 1972, growth in submissions was beginning to strain their capacity to cope and further help was then required in the form of an additional part-time secretary working 4-5 h a week.
Government stock or secure loans and together with bank balances and the Trust Fund gave a total wealth in 1970 of £15 460 ( £215 200), an increase of almost 99 % in unadjusted terms since 1961. The Company's reserves thus continued to grow (Fig. 4) , although annual production costs also rose by a similar amount [from £6290 ( £111 500) in 1963 to £13 124 ( £157 100) in 1971]. Thus, if all financial assets were converted into cash, the Company could probably have run the Journal for about a year if its publisher failed or terminated its contract abruptly -a still uncomfortably small cushion.
The Company's first Memoir, published in 1950 (Fig. 8 ), continued to sell steadily and by 1966 all the stock had been sold, with an overall financial loss of approximately £310 ( £4889). To meet further demand whilst avoiding extra expense, Messrs Dawson (who were already reprinting and selling back issues of the Journal) agreed to reprint Memoir No. 1 photographically without charge and pay the Company 15 % on sales. In the same year Corner produced a second Memoir, the 240-page A monograph of Cantharelloid fungi. Fifteen hundred copies were printed and bound for the Company by the Clarendon Press at an overall cost of £2171 ( £34 240). Each would sell for 6 guineas (£6 and 6 shillings, £99Á36). Despite the considerable production expense, the Company almost simultaneously embarked on a third and even more costly Memoir (comprising 550 pages and 150 plates) written by J. G. Hawkes and J. P. Hjerting and entitled The potatoes of Argentina, Brazil, Paraguay and Uruguay. The final cost of producing 1250 copies of this third Memoir was £6347 ( £100 000), equivalent to over half the Company's total financial assets (Fig. 4) 
Changes to the Journal and its operations
Signs of active micro-management of the journal, much needed for so long, are evident throughout the 1960s. For example, after almost 80 years the Company commissioned its first official headed notepaper (!) and updated the style of literature citations to bring it into line with that used by Journal of Experimental Botany and other journals. It also began printing an accepted date for each paper from 1969 (this changed to printing only the received date in 1971). The front cover, updated last in 1957, succumbed to an unflattering utilitarian redesign in 1962, when the contents list was placed on the front. This arrangement lasted until 1971, when the contents were placed elsewhere and a more stylish green and white front cover was introduced (Fig. 13) . Poor standards of presentation of submitted manuscripts prompted a revision of the Instructions to Authors in 1963, and in the same year resolution and clarity of photographic reproduction were improved in an attempt to attract electron microscopy papers away from German or American journals, which were offering superior image quality.
Rejection rates begin to appear spasmodically in AGM records. External refereeing was mentioned for the first time in 1964, when submissions were reported to take 7-8 weeks to be evaluated, on average. Of the 77 manuscripts received that year, 16 were rejected (21 % rejection rate) and 13 required major revision. Publication of an accepted manuscript took almost 7 months from submission if no revisions were needed but 13 months if papers required revisions. For comparison, papers in Plant Physiology were taking 6-8 months from submission. By the end of the decade, the Journal's rejection rate and the Press's processing times had not improved very much. Refereeing policy was clarified for the first time in 1969. Sutcliffe's practice was to send all papers outside his own field of expertise to one independent referee. An unfavourable report would then prompt a second outside opinion before a final decision was made. How long this had been the usual practice is not known, but it falls far short of current standards.
The number of papers published each year had risen from 28 in 1950 to 43 in 1961 and to 105 by 1970 (an increase of 144 % in 10 years). A milestone was passed in 1968, when the tally of papers (71) overtook the previous highest total of 67, achieved 57 years earlier (in 1911) (Fig. 7 ). There were now enough papers to fill five issues a year instead of four (from 1968). At last, the Journal was gaining more adherents. Papers on physiology and biochemistry predominated as usual, but morphology papers were increasing as a result of the popularity of electron microscopy. About half the papers published came from the UK, but only about five a year came from the USA. To attract more authors and subscriptions, especially from America, a new and rather striking publicity flier appeared in 1969 (Fig. 14) .
Annals of Botany was increasingly well managed and prospering on the back of unprecedented growth in university education and research, especially in the English-speaking world. For example, in Great Britain 23 additional universities were created between 1958 and 1961, more than doubling the number overall (Website 4). In Canada, 21 new publically funded universities were started in the 1960s (Website 5) and Australia added seven to its existing stock of 22 (Website 6). Of course, Annals of Botany's competitors also benefitted from this upsurge with its two major British competitors, New Phytologist and Journal of Experimental Botany (107 and 108 papers, respectively). By 1971, both these journals had grown to much 1937 1952 1967 1982 1997 2012 1937 1952 1967 1982 1997 2012 Pounds ( 
The 12-year period to 1983 opened vigorously with 15 000 copies of a promotional leaflet being distributed by the Clarendon Press, mostly in the USA. A new front cover to the Journal appeared in January 1971. It was a simple and uncluttered affair (Fig. 13 ) although a few years later, when the back cover became too small to list all the papers, Short Communications were listed on the front, arguably spoiling its looks and emphasizing the least important papers (Fig. 13) .
The Clarendon Press abandoned after over 80 years.
The British economy and many of its traditional industries were in rapid decline in the late1960s and 1970s. Cost inflation, devaluation of the pound sterling, increased unemployment, industrial unrest, continued exclusion of the UK from the European Economic Community (forerunner of the European Union) and widespread industrial under-investment made it difficult for British companies to compete internationally. This was especially so for inflexible, vertically integrated operations such as Oxford University Press (owners of the Clarendon Press) with its paper mill, foundry, hot metal press, bindery, two publishing houses and a string of offices at home and abroad (Louis, 2013) . Shortcomings in the performance of the Press had been clear to the Journal for some years. Complaints included: late issues; slow processing; limited production capacity (illustrated by a forced rescheduling of publication to avoid a printing overlap with Journal of Experimental Botany); long delays to authors' reprints (an external printer was needed to cope) and delays to annual accounts. Matters came to a head in 1972 with complaints of lacklustre publicity, irregularities in the annual accounts, late journal delivery, steeply rising production costs (36 % in 1970/71) and delays in processing subscriptions. In 1972, the Company was forced to sell part of its 'Charifund' investment to pay £2900 ( £32 400) to the Clarendon Press for its unexpectedly high charges. (Fig. 7) and the trend continued. Between 1971 and 1983, the number of papers appearing each year increased from 113 (itself a record) to 205, with about 40 % coming from the UK. Short Communications (introduced in 1975) proved popular at first and contributed about 17 % to the total. After many years of being largely ignored by American authors, 1982 saw 20 % of the papers coming from the USA. As a reaction, an Editor for America was appointed in 1977 (the last such editor had left 30 years previously). The appointee was Abraham D. Krikorian, a developmental physiologist from the University of Cornell. Initially, he was paid $500 a year ( $2020 or £1362) plus his secretarial and postal costs. Perhaps because of the substantial and rising workload, Krikorian resigned after only 4 years.
Overall, about 60 % of the papers published were physiological or biochemical, while ecological papers were rare. By 1979, the Journal was publishing 12 issues annually rather than the usual five or six. This would have helped to shorten the time for accepted papers to appear. To help avoid unwieldy annual bound volumes, each year's output was split into two volumes of six issues. These arrangements still stand. The Journal had expanded sufficiently fast (205 papers appeared in 1983) to outpace its British counterparts (Journal of Experimental Botany, 168 papers; New Phytologist, 170 papers) and also its American equivalents (Botanical Gazette, 81 papers; American Journal of Botany, 180 papers). Annals of Botany had also drawn closer to Planta (232 papers), which had grown comparatively little in the 10 years to 1983. Annals of Botany had clearly more than made good its competitive weakness, evident as far back as the 1920s. However, the success was dwarfed by that enjoyed by Plant Physiology, still the dominant plant science journal of the times. It had grown by approximately 70 % in 10 years (it contained 587 papers in 1983) and was thus almost three times the size of Annals of Botany. (1978) (1979) (1980) (1981) (1982) (1983) (1984) . The increasingly international character of plant science research was evident from this development, but also from the spread of countries from which papers published in Annals of Botany originated. Only eight countries were represented in 1937 (all but one being in the British Empire), but by 1971 the number of countries had increased to 21 and in 1983 principal authors from 39 countries contributed papers, with the proportion from the UK falling from approximately 50 % to 40 % over the 12 years. Such was the increase in Sutcliffe's workload that two additional editors were appointed in early 1982 to share the editorial burden. The appointees were John A. Bryant, a biochemist at the University of Cardiff, and Anthony John Abbott, a physiologist at Long Ashton Research Station, the University of Bristol's Department of Agriculture and Horticulture. Each was paid an annual honorarium of £500 ( £1494) and up to £350 in expenses, the latter being covered by the publisher, not the Company. Neither Abbot nor Bryant was made a member of the Company at the time.
Editorial selectivity of submissions improved considerably in the 10 years from 1971, although the speed of evaluation slowed. Thus, in 1971 the rejection rate was only 13 % but it had grown to 46 % by 1982. Processing of received manuscripts took approximately 9 months in January 1971 but by 1975 this had stretched to about 10.5 months and to 12 months by 1978. Comparable statistics after 1978 are difficult to obtain because in 1979 the Journal stopped publishing the date manuscripts were received and went back to the less revealing practice of printing only the date of acceptance. Academic Press must take some blame for the slowness, with an average time between acceptance and publication in excess of 8 months (January 1982). Short Communications were somewhat faster. Book reviews were restarted in 1979 and were the first to appear in Annals of Botany since 1889. They remain a feature of the Journal.
Financial matters
Despite a difficult financial start to the decade (indicated by an overall trading loss of £2358 and the need for a 46 % increase in the subscription price in 1971), authors were still not charged to publish even lengthy papers and only rarely were they asked to help defray the costs of photographs. This was in keeping with the Company's default charitable stance. This is illustrated by the yearly accounts showing that production costs sometimes exceeded subscription income. For example, 1970 production costs were £11 791 but subscription income was £1878 less than this. In 1971, production costs were £16 061 but subscriptions brought in £4170 less. The difference, arguably a charitable donation, was covered by investment income or by spending capital. The net financial outcome was an irregular increase in total accumulated wealth to 1983 (Fig. 4) . The UK's cost of living inflation was already 9.4 % in 1971; it rose to a record 24Á2 % in 1975 and remained in double figures until 1982. To cope, the cost of a year's subscription rose frequently in the years to 1983. A subscription was £9Á50 ( £114) in 1971 but £80 ( £228Á60) by the end of the period (Fig. 12) . Thanks to these increases and to inflation-linked investment income, the Journal's financial assets continued to expand to a level that, by 1977, was considered by the Company to be unacceptably high (e.g. £28 857, £151 900) (Fig. 4) . Accordingly, measures were taken to spend some of the surplus by subsidizing the cost of colour plates (these were normally £250 per plate, £1315). Spending was also increased by publishing themed issues by single authors (called 'Supplements'), hopefully every 2-3 years. These would be free to subscribers and thus in keeping with the charitable aims of the Company. Heslop-Harrison wrote the first Supplement, entitled 'Aspects of the structure, cytochemistry and germination of the pollen of rye' which appeared in December 1979. Its 47 pages cost £1842 ( £7890) to produce. Supplement No. 2, by F.C. Steward et al., 'Growth, form and composition of potato plants as affected by environment', was of similar size and cost and would appear 2 years later. A third Supplement in the same monograph style was planned for 1984. Despite the extra spending on Supplements, the period continued to be profitable. By 1983 funds and investments totalled £93 389 ( £362 529), a 6-fold increase since 1971. Although inflation reduced the value of the increase considerably (Fig. 4) it was a notable achievement in an era of strongly rising costs and currency inflation. However, the increase in reserves had by no means outstripped the costs of production and still covered little more than 1 year's worth (about £75 000, £224 100).
Monetary inflation in the 1970s led to a continually increasing remuneration for the Editor (Sutcliffe). This amounted to £450 ( £5027) in 1971 and to £1650 ( £5991) by 1980. For 10 years from 1967, Sutcliffe was paid these sums while also being re-appointed each year as one of the three Executive Members of the Company. However, this practice was in error since, as explained earlier, the 1946 amendment to the Company's Articles of Association allowed payments only to members of the Company outside the Executive. This meant that Sutcliffe had, unwittingly, been carrying personal unlimited liability for the Company's debts for several years. When, in 1977, this administrative mistake was discovered, Sutcliffe was replaced on the Executive by Audus and the title of his position changed from 'Editor' to 'Editor in Chief' (a short-lived terminology).
Although subscriptions had enjoyed year-on-year growth since the end of World War II (Fig. 5) , numbers started to decline in the early 1980s (1726 in 1971, 1825 in 1978, the peak year, but down to 1512 by 1982). This was part of an acrossthe-board loss of journal subscriptions experienced by academic publishers as universities and research organizations began to rationalize their institutional and library arrangements. For example, at the University of Oxford it was possible to find Annals of Botany in at least three separate libraries, each no more than 5 minutes' walk apart. Lack of integrated provision such as this was in decline.
The Memoir series of expensively produced books was in trouble. Academic Press tried to push sales of Memoir No. 3 by sending out 10 000 leaflets, but to little affect. The Memoir had been expensive to produce and early sales had been disappointing (39 in 1969/70 and only 19 in 1972) . The preceding two Memoirs were also moving slowly, with 19 and 37 copies respectively being sold in 1972. It was decided not to publish any more for at least 'the next few years'. By 1976, sales of Memoirs had fallen to zero and the stock was written out of the accounts of 1978. This expensive experiment to produce and sell high-quality specialist monographs by distinguished authors had been overtaken by the demand for more ephemeral publications (e.g. the conference-based monograph) that reflected the latest developments in an increasingly fast-moving science.
THE 1983 CRISIS
The Editor in Chief, James Sutcliffe, had been ill for some years, possibly an outcome of pneumonia contracted during military service. Editorial office work for the fast-expanding Annals of Botany may also have placed a strain on Sutcliffe's health. A letter from Audus to Sutcliffe (8 May 1981) discusses how an eventual successor might be found. The Company had reduced the burden on Sutcliffe by appointing Bryant and Abbott as Assistant Editors, but shortly afterwards, Sutcliffe died (7 June 1983; Anonymous, 1984) from emphysema. He was 61 years old. This sad and untimely loss placed the Journal in turmoil. The editorial office was located at Sutcliffe's home at Woodmancote in Sussex. Sutcliffe, with part-time clerical help from his wife, Janet, and others, was solely responsible for evaluating all manuscripts as they arrived, choosing which ones to farm out to Abbott and Bryant, editing the remainder himself, dealing with the editorial work from papers handled by Krikorian in the USA and corresponding with the Clarendon Press. Dodge recalls a unique house, probably converted from old farm buildings, with a large ground floor study with piles of manuscripts 'everywhere'. A neighbour (Mrs Kilner), did secretarial work and regularly transported numerous large envelopes and packets to the local post office. Placing so much responsibility on the shoulders of the one man operating in highly informal circumstances with only part-time help was a potentially unstable arrangement, but, at least by 1981, Abbott and Bryant had been in place to help. After Sutcliffe's death, Abbott and Bryant (Fig. 15) were made joint Editors and, with the support of Mrs Sutcliffe, sorted out the backlog of manuscripts at Woodmancote. A notice in Annals of Botany explained that submissions (about five a week) should continue to be sent to Woodmancote, but ongoing correspondence would be handled at Long Ashton. Although this stop-gap arrangement worked well and paper throughput speeded up, a more streamlined and professional administration was clearly required.
On 4 August 1983 a Special Meeting of the Company attended by Heslop-Harrison, Thorne, Dale, Dodge, Abbott and Bryant was held at Long Ashton to sort things out for the longer term. An offer from Dodge to run the editorial office from his department at Royal Holloway College, University of London, from January 1984 was accepted. An experienced part-time secretary would be employed at Royal Holloway to receive submissions and co-ordinate the editing procedures, handle routine payments etc. There was less agreement on the actual editing arrangements. The Company and Academic Press wanted Abbot and Bryant to continue as joint Editors in Chief and offered them substantial inducements. However, Abbott and Bryant declined these and proposed the creation of a sizeable Editorial Board to support one lead editor and to evaluate the ever-growing number of submissions (261 in the year ending July 1982). The Company finally agreed to this. Editorial Board members would not be Annals of Botany Company members, would receive £20 ( £60) for each manuscript dealt with (£10 for a Short Communication) and be expected to serve for about 3 years in the first instance. Bryant and Abbott agreed to serve as Board members and the Company turned to David Frederick Cutler (Fig. 16) , a morphologist and taxonomist from the Royal Botanic Gardens, Kew, to take overall charge. For a time, Cutler's post was, confusingly, termed 'Editorial Board Chairman' and 'Executive Editor'. Cutler would have been well known to the Company's Chairman, Heslop-Harrison, from his time there as Director and took up the reins in July 1984. He was, in effect, the Journal's Chief Editor, a term that was only introduced some 5 years later. With no formal administrative help, Cutler handled all submissions, made final decisions on every paper and was responsible to the Company for the Journal's performance and content.
Clearly, the loss of James Sutcliffe had thrown the Journal's management into temporary disarray, but ultimately it led to worthwhile reforms that still underpin the Journal's present editorial structure. For the first time, the Journal had an identifiable Editorial Board separate from but answerable to the Annals of Botany Company, with the Executive Editor-cum-Chairman (i.e. the de facto Chief Editor) being a member of the Company. A much earlier resolution to establish a separate Editorial Board had been made in 1947 but never fully implemented, and was abandoned in 1962. In addition to Abbott and Bryant, Cutler's Editorial Board comprised the algal physiologist James A. Callow (University of Birmingham), the pteridophyte specialist A. F. Dyer (University of Edinburgh), the cytologist Peter B. Gahan (University of London) and physiologists John R. Hillman (University of Nottingham), Jeff Moorby (Agricultural Research Council's Glasshouse Crops Research Institute, Littlehampton) and Keith G. Moore (University of Bath), with Dodge as the Board's Secretary. In this way, much additional editorial manpower and expertise were brought to the Journal. To minimize strain on the small editorial office at Royal Holloway, each editor would be individually responsible for corresponding with authors and referees, sending them manuscripts and receiving comments and annotated paperwork etc. (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) The Cutler editorship (1984) (1985) (1986) (1987) (1988) (1989) (1990) In 1984, Annals of Botany was in good shape after years of strong growth in size, subscriptions and popularity achieved during Sutcliffe's 12 years as Editor. By the early 1980s, the Journal's rejection rate was 35-45 % and submissions were highly international, with sizeable numbers originating from outside the UK, especially from North America. Finances were also healthy, thanks to shrewd investments and timely increases in the subscription price (Figs 4 and 12 ). However, Cutler had also inherited some problems. The Journal's visuals (front cover, page size and internal layout) had changed little since 1971. By contrast, Planta and Plant Physiology had long since adopted wide-page double-column formats with arresting covers and printed throughout on coated art paper. The Journal was also slow to process its papers. In January 1984, Annals of Botany was taking almost 7 months for accepted papers to appear (cf. 4 months at New Phytologist). This suggested that time from submission to publication in Annals of Botany was over a year (actual data are not available) and thus no better than in 1978. Other leading competitors were considerably faster. In January 1984, This venue, heavily redolent of Empire, was a throwback to grander times. Some minor improvements were quickly made to the Journal itself. In January 1985, a new shade of green was adopted for the front cover and content information on the front replaced with a list of editors (Fig. 17) . A proposal to place a botanical photograph on the front instead did not find favour. Two years later, and despite Academic Press opposition, a slightly wider page with two columns was instigated, along with the adoption of art paper throughout and a further change to the cover. This latest cover was not a radical departure but served to highlight the 100th anniversary year of the Journal (1987) . A glossy finish was applied a year later but the result failed to match the more imaginative broad-format covers of rivals. The Journal continued to invite submissions on 'any aspect of botany or plant science'. Then, as now, there was been no move to specialize in particular areas of plant biology.
THE CUTLER AND HUNT EDITORSHIPS
An influential letter from the Company's Honorary Member (Heslop-Harrison) in 1990 and pressure also from Canny (Editor for North America) finally persuaded the Company it should to move its journal to a broader format (approximately A4 size) with larger text, colour plates and denser paper, and seek a new cover design. Colour plates in the text would be the first since the 1890s and the Company would help authors pay the eye-watering cost of £800 ( £1540) per plate. A previous deterrent to the more frequent use of colour had been out-ofdate colour technology at the printers (Cambridge University Press). But the quality of their monochrome work also needed upgrading. It would fall to Hunt, Cutler's successor as Chief Editor, to bring in the necessary changes with help from a small working party (initially Hunt, Cutler and Jackson) .
The number of submissions had remained roughly the same throughout Cutler's 6 years (just under 300 per year), as did the size of the Journal (183 papers in 1984, 172 papers in 1990) (Fig. 7) . The Journal was also still slow in handling its papers. By 1990, Academic Press was taking almost 6 months from acceptance and total publication times had improved little (10 months in 1986, 11 months in June 1990). Although grumbles about slowness persisted, it was decided (1987) that speed could not be bettered if good refereeing was to be preserved. Furthermore, Academic Press was still allowed to hold back manuscripts to ensure even-sized monthly issues. However, sensitivity to the poor timeliness may explain the decision by the Editorial Board (1985) not to print both received and acceptance dates on published manuscripts but to continue showing only the acceptance date. Paying referees to encourage faster evaluation was considered but rejected. Scientific selectivity in the form of the rejection rate also remained much as before (about 38 %), while institutional subscriptions to the Journal were falling by about 5 % a year. Short Communications too were a short-lived success and by 1990 were no longer being encouraged, while starting invited reviews or mini-reviews was thought to be too problematic. Clearly, it was proving difficult to improve on the Sutcliffe years and several problems were mounting. During Cutler's 6 years, the Company prospered financially (Fig. 4) with accumulated wealth rising impressively from £122 480 ( £346 610) to £415 030 ( £863 264), thanks in part to steady increases in subscription rates (Fig.  12) , while journal size remained stable (Fig. 7) . This meant the Journal was charging more per paper published (Fig. 10) , even though some extra articles were added free of charge in the form of Supplement 3 (on experiments in space flight) and Supplement 4 (see next paragraph). An additional contributing factor was a new contract with Academic Press (1988) negotiated by Dodge, which doubled the Company's take of the publisher's operating profit from 25 % to 50 %. The accounts also benefitted, for the first time, from external professional investment advice. The increased prosperity stimulated the creation of a more overt policy on charitable giving. Approximately £20 500 ( £46 540) per annum was set aside to support projects such as the Royal Society's travel fund for young scientists, the book Potatoes in Bolivia by J. G. Hawkes, and grants for research workshops and schoolteacher sabbaticals. Company members and editors were also being helped with costs of a computer to help their editing work and were paid to attend conferences such as the XVth Botanical Congress at Berlin (1987) . The editorial office at Royal Holloway College bought its first computer in 1986 for a not inconsiderable £2500 ( £6202), along with its first fax machine. From this time onwards, reports and minutes lengthened inexorably.
The period was unsettled in terms of Company membership (Item 1), in part reflecting the Company's wish to refresh it more frequently than hitherto and (seemingly) to add more applied scientists to its ranks. It appointed Jack Edelman, Head of the Lord Rank Research Centre (the first Company member from industry) and the agronomist and plant breeder John P. Cooper FRS (Director of the Welsh Plant Breeding Station, Wales). Other changes included resignations by Harper in 1984 and the Chairman, Heslop-Harrison. The latter was replaced as Chairman by Dale (Fig. 16) , and a year later Heslop-Harrison was made Honorary Company Member in recognition of his outstanding service (6 years as Editor or joint Editor and 12 years as Chairman). Hirst (the first applied scientist to become a company member) resigned in 1987, having served for 10 years. New entrants were the evolutionary biologist Anthony David (Tony) Bradshaw FRS, Professor of Botany at the University of Liverpool, and the cytologist Michael David Bennett. Bennett was Keeper of the Jodrell Laboratory, Royal Botanic Gardens, Kew, a post once held by Dukinfield Henry Scott, one of the Journal's founders. The biochemist John A. Bryant, a previous Joint Editor and Editorial Board member also joined the Company, as did the biochemist Sir Ernest Arthur Bell (former Director of the Royal Botanic Gardens, Kew) and Michael W. Bayliss (scientist at Imperial Chemical Industries plc Bioscience Group). After 25 years with the Journal, Audus stepped down in 1990.
The Editorial Board was also in some flux. To some extent this was explained by the new policy of appointing editors for 3 years in the first instance. The mathematical modeller Roderick Hunt (University of Sheffield) joined in 1985 but left . The cryptogamic botanist Elizabeth Sheffield (University of Manchester) also became an editor. Overseas representation was strengthened by appointing Martin J. Canny, a water relationships expert from Carleton University, Ottawa, Canada. Canny replaced Krikorian as the Editor for North America, 8 years after the latter's resignation. During the interregnum, submissions from the USA had grown to 18Á3 % of the total. Annals of Botany was, at last, fulfilling the ambition of the Journal's founders to attract a sizeable number of authors from America. The following year (1990), William G. Allaway, University of Sydney, Australia, accepted a similar position covering Australasia, Japan and the Pacific, a region where botanical science was particularly strong. An undoubted highlight of the Cutler years was an international symposium held at the Royal Botanic Gardens at Kew in 1987 to mark the centenary of the Journal (Fig. 18) . It was organized by Cutler, Dodge and Gahan. The speakers were funded by the Company (budget £12 000, £28 580). The most tangible outcome was the prompt publication of 13 invited papers as Supplement 4 under the title 'New perspectives in plant science'. This eclectic collection reflected, in part, the growing interest in molecular genomics, although in the final paper H. W. Woolhouse (recently appointed as Director of the John Innes Institute, Norwich, UK) gently pointed out that Annals of Botany had yet to publish a single paper on transgenic plants and recombinant DNA technology. As with growth substance research in the 1930s and 1940s, the Journal had failed to attract pioneering authors in a burgeoning new field of botanical research.
A taste of future publishing policy was given when the January 1989 issue was made over to a set of 20 papers based on a seed biology conference at Kew and edited by Moore. The Journal would do more of this in the coming years. Another glimpse into the future was the suggestion, made at the 1990 AGM, that the Company consider starting an electronic journal. This eventually came to pass but not for another 18 years, when the open access journal AoB PLANTS was launched. The Hunt editorship (1990 -1996 During Hunt's time, the Journal's day-to-day management remained with Secretary Dodge at Royal Holloway College in London with help from a full-time Assistant Editor [Dr Simon Hawkins (1990 -1992 or Shân English (1992) (1993) (1994) (1995) (1996) ]. With no office to relocate, Hunt ( Fig. 19 ) was able to make prompt and substantial changes to the Journal. These included responding to complaints about the Journal's out-of-date appearance. By January 1991, the new Chief Editor had increased page size by 32 % and added a striking metallic finish to a new front cover that carried a main image that would change each month to catch the attention of library browsers (Fig. 17) . The external remodelling was complemented internally by a new and concise set of Instructions to Authors included in every issue and a rationalized format for bibliographic references based on the Vancouver system. This format, later adopted by journals such as the Journal of Experimental Botany and the New Phytologist, was developed in conjunction with the recently formed European Association of Science Editors (Hunt, 1992) . The format is still in use. Hunt also put forward novel steps to speed up the Journal. These included incentivizing referees by paying them a fee for particularly fast work and awarding editors bonuses for good performance [editors were already paid £30 ( £55) for each manuscript they handled]. However, these proved unacceptably radical (and expensive) and failed to find favour with the Company or the Editorial Board. However, Hunt's proposal to appoint an editor to handle papers from Japan and South East Asia was welcomed. (Fig. 19) 
Changes to performance and operations
The Institute of Scientific Information (ISI), based in Philadelphia, USA, had been calculating impact factors for science journals since the early 1960s (Garfield, 2005 ). An impact factor for a journal such as Annals of Botany is the average number of citations made by a wide range of journals in a given year (e.g. 1995) to papers published in Annals of Botany in a previous 2-year window (e.g. 1993 and 1994) . The impact factor for a given year also reflects the Journal's attempt to attract and evaluate papers over two or more years prior to the 2-year window. A lead time of 4-5 years therefore lies behind the year date of each impact factor. Annals of Botany impact factors (Fig. 20) averaged just over 1 and this changed little from 1988 to 1996 despite undoubted improvements to the Journal itself. This rating placed Annals of Botany about 38th in ISI's list of plant science journals and thus well below many eqivalent competitors.
Other performance statistics also remained remarkably unchanged. The number of papers published declined slightly over the period (162 in 1991, 151 in 1995) (Fig. 7) , as did the time taken to publish accepted papers [almost 7 months for Volume 65 (1990) down to 5Á4 months for Volume 77 (1996) ]. However, the time from first receipt to final publication was approaching 10 months, much the same as in 1986, although selectivity had increased in the face of a 16 % rise in submissions (to 336 per year). The Company was increasingly aware of the need to improve the Journal's performance if it was to increase its competiveness. To this end, an Extraordinary General Meeting was held in November 1993 to develop a way forward. This meeting accepted most of the recommendations to streamline the Journal's image and editorial procedures made by a working group comprising Causton, Sheffield, English and Jackson (Chairman). By July 1994, the Journal had started to publish received as well as accepted dates for each paper to highlight hoped-for future improvement to the Journal's timeliness. Speed would also be assisted by a decision to relax the annual page budget to allow the Journal to grow while not slowing publication because of backlogs of accepted manuscripts. The 1993 Extraordinary General Meeting also discussed the outcome of a readership survey conducted by Academic Press. The survey, arranged by Andrew Richford, was a substantial attempt by the Press to help the Journal. However, it did little more that confirm that although Annals of Botany was perceived as having no particular subject strengths and was not a first-choice journal for many, it remained well thought of by survey respondents. A more tangible contribution by Academic Press was the introduction, in 1995, of electronic submissions of accepted papers using floppy discs (paper copies were still needed for refereeing). This should have helped shorten publication delays, although the extent to which the printer (Cambridge University Press) actually used the discs for typesetting was in doubt for some years. Between 1990 and 1996, the Journal's scientific content remained broad, with the long-standing dominance of physiology and development being partnered by a growth in mathematical modelling. A wide global spread of submissions was also being maintained and the proportion of papers published from the UK declined from 27 % in 1990 to 17 % in 1996. Ambitions to add more colour to the Journal for both scientific and promotional reasons were frustrated by an inability of Cambridge University Press to apply colour to the metallic finish on the cover and by high costs for inside colour plates. One page of colour was thought to add £700 ( £1139) to production costs. Nevertheless, colour usage did expand over the period, with Academic Press agreeing to pay half the cost for scientifically justified colour, the Company paying the remaining half.
Colour was especially encouraged from authors of Botanical Briefings. These mini-reviews were initiated by Jackson in 1995 with the intention of increasing citations and readership. Botanical Briefings authors were rewarded with a payment of £200 ( £325Á50).
subscribers was in decline. Each paper published in the Journal in 1995 now cost subscribers £2Á75 (adjusted to 2012 prices), a level not seen since the lean years of World War II (Fig. 10) . Such trends were common to most scientific journals. Academic Press and its competitors were looking for ways to reduce costs to individual libraries as a way of stemming the attrition in sales whilst widening access. The way forward involved consortial deals and licensing agreements that gave students and academics entry to a bundle of the publisher's journals for a single institutional fee. A pilot Academic Press scheme, called APPEAL, was the harbinger of such developments, which would transform the way journals would be paid for and accessed. By the end of 1996, the first consortial licence was granted by Academic Press to the UK Higher Education Funding Council. Soon, the basic number of subscriptions would no longer be reliable indicators of the Journal's sales as more and more somewhat opaque consortial deals came in (Fig. 5) .
Overall, the Cutler and Hunt years were characterized by an increasingly active management with numerous measures being introduced to improve the look and scientific content of the Journal, update its editorial practices and increase editorial inputs from overseas. The intention was to quicken publication, raise competitiveness and appeal for authors, readers and their institutional libraries while maintaining scientific rigour and selectivity. Raising the ISI impact factor was, at last, being recognized by the Company as a target for improvement. For its part, the publisher, Academic Press, was embracing the digital age by taking accepted papers on floppy disc, starting to publish Annals of Botany online and seeking new ways to sell its journals. Nevertheless, despite these developments, the performance of Annals of Botany in terms of speed, size, popularity and impact factor remained largely unchanged between 1984 and 1996 . THE 12-YEAR JACKSON EDITORSHIP (1996 -2008 In response to the flat performance of the previous 12 years, Jackson (Fig. 21) , with Company support, quickly brought in numerous changes based on a detailed examination of the Journal's practices and performance. Further changes followed later, driven by outside circumstances, large increases in submissions, the arrival of online manuscript handling systems and mounting pressures to improve the ISI impact factor. The outcome was that by 2008 Annals of Botany had regained much lost ground and emerged once more as a progressive, competitive and well-cited international journal.
on topical subjects that could be incorporated into regular monthly issues. To improve decision-making, whole rather than half days were devoted to each annual Editorial Board meeting and the Company AGM. An e-mail bulletin board to expedite communication between editors, Company members and the editorial office was introduced. Naylor also set up the Journal's first centralized e-mail-based manuscript handling system. Until then, editors, not the editorial office, posted manuscripts to their chosen referees and corresponded with them and with authors about decisions using letter post. This work was now centralized. Naylor was also responsible for basic copy-editing in addition to the day-to-day operations and, additionally, gave secretarial support to the Company Secretary (Hunt) and helped the Chief Editor organize the Federation of European Societies of Plant Physiology (Jackson had followed Dale as its Secretary General). The FESPP connection gave a useful platform for promoting Annals of Botany on the European mainland. In 1999, Long Ashton Research Station presented Naylor with a well-deserved Exceptional Performance Award. However, she was clearly overworked and the Company agreed to upgrade her to Assistant Editor and appoint a half-time editorial assistant (Diane Swan), who, amongst other things, took responsibility for a much expanded book review section (65 books were sent out for review in 1998). Tangible performance benefits accrued from the changes. Over the 6 years, submissions grew from 258 in 1995 to 472 in 2002 (an increase of 83 %) while selectivity rose from 45 % to 63Á8 % and the number of papers published annually grew from 151 to186, although figures were erratic (e.g. 257 in 2000). The time to publish papers fell from over 10 months to about 8 months but proved resistant to much further improvement. The ISI impact factor crept up from 1Á05 in 1996 to 1Á48 by 2002 but still lay below that of competitor titles such as The New Phytologist, American Journal of Botany and Journal of Experimental Botany (Fig. 20) . In 2002, Annals of Botany was ranked 36th in ISI's plant science list, almost the same position as 6 years before. Over the period, subscriptions fell from 1130 to 755 but loss of income and readership were compensated for by licence agreements, which, by 2002, comprised 150 library consortia covering 5000 libraries worldwide and 30 other consortia with between 50 and 500 sites each.
Major upheavals
In 1999, closure of the University of Bristol's Long Ashton Research Station was announced, forcing the Chief Editor and editorial office to find a new home. Within the year, Diana Swan, the half-time editorial assistant resigned and was replaced by Victoria Brown. Brown proved to be unsuitable and resigned soon afterwards, leaving only Naylor to operate the Journal day to day, deal with a mounting number of submissions and relocate the office. The editorial office's new location was the University's School of Biological Sciences several miles away. The move was complicated by the editorial office being required to return to Long Ashton for 9 months in 2002/ 03 because of asbestos problems at the new location. Once permanently resettled, Elaine Atkinson, who had previous editorial experience at Phytochemistry, was appointed. She was the third successive editorial assistant in 2 years. At this time, membership of the Editorial Board became unsettled. Notable amongst the resignations was that of Wardlaw, the Editor for Australasia. He was replaced by Timothy D. Colmer, a stress physiologist from the University of Western Australia, in 2001. With parallels to the 1971-1983 Sutcliffe editorship, running an editorial office in changing times with steeply rising submissions and limited personnel made for challenging times.
2002-2008
In late 1997, Blackwell, the Oxford-based publisher, had offered to publish Annals of Botany. A visit to their headquarters revealed a forward-looking and digitally progressive organization. The Company was very tempted by this offer but was put off by Blackwell recently taking on the publication of the The New Phytologist, a closely similar journal. Nevertheless, the experience encouraged the Company to seek tenders from a range of publishers, including Academic Press (soon to be subsumed by Elsevier Science). The 18-month-long process was spearheaded by Hunt and the outcome, after careful scrutiny of seven tenders, was migration to Oxford University Press (OUP). This was highly appropriate since OUP, in the guise of the now defunct Clarendon Press, had published the Journal for its first 100 years and both sides shared a similar not-for-profit ethos. The first issue under the OUP imprint appeared in January 2002 and included an Editorial from the Chief Editor and OUP Senior Editor Cathy Kennedy that set out aspirations for the new collaboration (Jackson and Kennedy, 2002) . Over the period, a stabilizing influence was the Company's largely unaltered membership. The only changes were Moorby's resignation from the chairmanship in 2004 and his replacement by Bennett (Fig. 21) The year 2003 saw the resignation of Naylor after 7 years of exemplary service as Assistant Editor. She was replaced by David Frost, who also held a PhD in plant science and came with several years experience in publishing. By this time, submissions had climbed to 503 a year (70 % being rejected after evaluation). The growing numbers were overwhelming the existing cumbersome e-mail-based manuscript handling system. This was slowing publication times by at least 1-2 months. To ease the pressure on the Editorial Office, the Company agreed to outsource 75 % of the copy-editing and to adopt a commercial online manuscript tracking and handling system. The most recent version of ScholarOne's Manuscript Central system was tested exhaustively by Jackson and Frost but abandoned after 8 months because of fundamental shortcomings that neither OUP nor ScholarOne could rectify at the time. It took another 18 months for an alternative system (eJournalPress) to be identified and commissioned. In the meantime, submissions increased by 15 % in 2004 to 579 (25 % of submissions coming from China) and by a further 17 % (to 676) in 2005. Once eJournalPress had commenced operations in January 2006, submissions rose even faster, reaching 962 by 2007, in association with an unprecedented 80Á3 % rejection rate. Some of the cost of adopting eJournal Press was covered by halving editors' pro rata payments to £45 a manuscript ( £55Á13).
The visibility of papers in the Journal and appeal to readers was enhanced in 2002 by the introduction of ContentSnapshots to the Journal's front end, with illustrated summaries of each paper and active links to the actual papers for online readers. This was partnered by ContentSelect written by Bryant (a Company member), comprising punchy analyses of four notable papers from each issue (Fig. 22) . The aim was to direct readers' attention to actual content. At the same time, book reviews became illustrated with colour thumbnail images of book covers. By 2003, readers could also download Botanical Briefings and Reviews without charge when first published and enjoy cost-free access to all papers after 12 months, the intention being to maximize the chances of articles being read and cited. OUP contributed to this by making papers available on-line as soon as proofs were checked (called AoBPreview) and extending free online access to all papers to about 70 of the world's poorest countries. A further major development from OUP was the digitizing of past issues of all its journals (including Annals of Botany going back to 1887) and making the resulting collection, called the Oxford Journals Digital Archive, available online for a one-off institutional charge that would be shared with the Company. Regional editors were also making a strong contribution by arranging numerous Annals of Botany Lectures, conference sessions and undertaking general promotion work. From January 2006, the Journal offered authors the possibility of publishing their work as open access papers (i.e. universal charge-free access as soon as published). However, the take-up each year was low, explained perhaps by the substantial fee (£1500, £1838). In recognition of the size of the botanical profession in China and its potential as a source of papers and readership, a mathematical modelling conference in Beijing was supported financially by the Company and Annals of Botany Lectures were arranged at universities in Wuhan and Hangzhou. Discussions between the Chief Editor and editors of the Chinese journals Journal of Plant Ecology and Journal of Integrative Plant Biology (formerly Acta Botanica Sinica) resulted in Memoranda of Understanding between Annals of Botany and these Chinese journals. Hyperlinks were established on the respective home pages to give charge-free access to current papers in the other journals. The principal aim was to raise awareness of Annals of Botany in China.
The OUP contract gave the Journal 75 % of the operating profit, 25 % more than it enjoyed with its previous publisher, Academic Press. This, together with annual increases in the subscription price, raised income for the Company substantially. A downside for subscribers was a steep rise in the cost per published paper. This rose substantially after adjustment for inflation (Fig. 10 ) and stood at well over £3 by 2012 (it had been as low as £0Á65 in 1976). Not surprisingly, the Company's reserves (Fig. 4) increased from £999 470 in 2002 ( £1Á37 million) to £1 449 560 by 2008 ( £1Á73 million), more than enough to cover 2 years' operations if let down by the publisher plus 1 year of editorial costs and charitable expenditure. These healthy finances allowed the Company to launch a second journal -the online open access journal AoB PLANTS. The idea, born at a Company Strategy Meeting held at Exeter in September 2006, was a reaction to the increasingly large numbers of manuscripts (>75 %) being turned down by Annals of Botany. It was recognized that many of the rejected papers contained good publishable science. Clearly, there was a need for more capacity. Expanding Annals of Botany itself was rejected in favour of launching an entirely new journal. A concept note prepared by Jackson in 2007 was given only cautious support by the Company but a second such note a year later prospered and led to direct discussions with OUP and the launch of AoB PLANTS in late 2009 (Jackson, 2009) .
At the start of the 12-year Jackson editorship, Annals of Botany was attracting less than 300 submissions, accepting about half of them and taking approximately 10 months to publish papers once accepted. At the time, the Journal ranked 40th in the ISI impact factor plant science list of approximately 140 journals. By 2007, the impact factor had been raised from 1Á13 to 2Á94 (Fig. 20) and the ISI ranking amongst plant science journals had risen to 22nd. Almost 1000 manuscripts were being submitted annually (an increase of $230 %). The Journal's improved external appearance and varied content of Special Issues, Highlights, Invited Reviews, Reviews, Botanical Briefings, Viewpoints, Short Communications, Technical Articles, Original Articles and book reviews were thus proving popular. Only about 20 % of submissions were being accepted, thus keeping the journal's size within bounds and raising scientific standards considerably. The time taken to process submissions through to publication in the printed journal fell to about 7 months, helped by new technology and a much enlarged Editorial Board (it had doubled in size to 28) that was also highly international (11 countries being represented). The 262 papers that appeared in 2007 originated from 38 countries, the majority coming from the USA (13 %), UK, France and China (each with 10 %), Japan (9 %) and Germany (8 % Board also included Alan J. Cann (University of Leicester) as Internet Consulting Editor. His task was to explore ways of exploiting the internet to increase the visibility and accessibility of Annals of Botany and AoB PLANTS. The outcome was the AoB Blog (Website 8) and a major presence on social media sites such as Twitter and Facebook. This was the principal innovation brought in by Heslop-Harrison in his first 4 years as Chief Editor. The technical set-up and day-to-day management of AoB Blog was handled by Alun Salt, a new appointment from 2010, with Heslop-Harrison having strategic control of the blog and also contributing content. In these ways, the Company was attempting to reach a wider audience for its journals and create a lively and informative online botanical community. The considerable costs associated with the AoB Blog and AoB PLANTS were met from the Company's now ample financial reserves (Fig. 4) . These developments were seen as part of its charitable remit, 'To promote the science of botany . . .', as set out in the 1948 amendment to its official Memorandum of Association.
After 2008, aspects of the Journal's performance continued to improve while submissions hovered at about 1000 a year with a rejection rate of approximately 80 %. The number of papers published each year reached 262 by 2012 (Fig. 7) , an all-time record. The impact factor exceeded 3 for the first time in 2009, and by 2011 had reached 4Á03 (Fig. 20) , this being helped by four sizeable Special Issues that appeared in 2009. Plans for six Special Issues for 2011 augured well for the future and reflected the vigour with which the Annals of Botany was being taken forward.
SUMMING UP
Following the re-launch of Annals of Botany New Series in 1937, the Journal struggled to escape from the influence of an elderly and conservative management that missed the opportunity created by the re-launch to refresh the Journal. Wartime interruptions, post-war austerity and country-wide economic difficulties hampered any significant invigoration until the late 1950s. Up to this time and for at least a further 10 years Annals of Botany failed to keep up with the performance and appeal of more youthful competitors and had lost almost all support from American authors. However, much ground was made up in the late 1960s, 1970s and early 1980s. Over these years the Journal enjoyed unprecedented growth in size and popularity. A switch from its hidebound publisher (Clarendon Press) to Academic Press in 1975 helped the Journal to outperform many of its rivals while retaining the broadest possible coverage of botanical topics, including applied aspects. However, despite further active management and a much expanded editorial team, continued improvement to performance proved elusive until the late 1990s. At this time, far-reaching changes to the look of the Journal and to its editorial and production practices revived the Journal's fortunes once more. This was further sustained by a timely change of publisher (from Academic Press to Oxford University Press) and the prompt adoption of online provision and digital technologies for manuscript submission, editing and production. The range of manuscript formats was widened considerably (e.g. Botanical Briefings, Invited Reviews, Reviews in Context, Technical Articles) and the release of numerous Special Issues and sets of Highlight papers raised author and reader appeal, improved value for subscribers and increased publishing opportunities. Thus, by 2012, and despite its distant origins, Annals of Botany and the Company that owned and managed it were enjoying a 21st-century renaissance that had returned the Journal to international prominence and underpinned a diversification into a second journal (AoB PLANTS) and the innovative AoB Blog as an outlet for the less formal expression of botanical ideas, information and opinions. 
